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1 

t. 

Ttmmmi.vmtt.i' v^ymmm:w--yy-$- 
z i t zw&t -t y i y&mmo-ryx^x. 

fc» ' . 

Cfc XVFtmSiXb LXistttfx* b £&tf£&tf 

bM£#x# Nn£VH&iftf8jcmt tx&tstf 

zcomtiittzbzmit-rzmit^vay&mmco 
Tyx-zx-v+yyum. 

b. 

64 3fWMfc&*;jrx\ t £-£tf^#x£ffi^S b b 
it. 

»x ^yyWR*WmT\zW® Loo.- 

& z b frmt t htiHtis y 3 v&ififtiRor^xvx 
•yf-y^m 

[if*«4 ] H&xvHzmfiomb tx^tstix 

NH 3 , N 2 H 4 fcitfNH4-HS<oa*><OV^-fil*^ 

fc h i * £ b mm t -rmxm i an 1 3 
•yf-y^m, 

SiCh , Si O. Fz fcitfSiO. N, F* <?)5*> 
Wftifr i i: Sr^tf &!S3oJl 1 L 

3 v vfiia> i gnomes' y 3 ■yj&fflBm7 5 x? 

[0001] 
[0002] 

[tse*^tsffi] l s 1 mrmmsiwcvmmm^ © 
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2 

[0003] mm. ^m&T>u xcom^^m^m 

si-7>yx?{:fcv ^xii^mtmmnmizm #m 
<i2ws. tizsRAMnnffimm^bLxm^ 



10 ^fl&PMOS-TFTOV-X • Kl^yfB«£Bgtr 

x.v*y?1fflfiimt>tih. 

[0 004] $<i.tc. StW-^Xhvx^WjgtHltlfiJit 

mmzfsmx'h s . g&ai&Tif -f y >^->ur>¥mmiW. 
zisisxh^xtcvtmizk&^vgmg&mite. e 

20 <mi)*bl/<tWt><OX't>fr®Ztim<% t )^h&fr 

[0005] HMfc^y 3>&ttft§ltf>7"7Xvx.y^y 
nt. ^a^Si-Ofe-ir (705kJ/mo 1 ) SHSJ 
BrtS^a** x;\'y ? y y?Wk<r>hh4 * 

y&0M^x.«/+yy : t-\ t t)mmtix\->&. hrw 

/irx.y^y^x»iCF4 ^C 3 F 8 m Zmib-f& 
CF%tfXt:±#ibi-&i>cr>X't)') . CF%tfXfrt>M 

m&thCF* * <r>}Jft47ty3i*)V*(i,zZ.&xn~, 
9 'J yfftmb , ffi)£7n*TfcS^^7n1t*ci: & s 

30 i -ott&mmftm. &£immp>*z^%m& 
wchhs i f, <wkjm£*mm~thi><r>x'h&. i 

fr\,AJ!y : *:-Y<ry7yX~?x.*,i-y7<m®.b LX. 
x -y +y>T\,- MiHK£*£ < ti=Srt \ * dT'a&x 
v1-y7ZmftlXX8H*y^*H>X&mit>&b. x 

•y f-v^KiGuwan^t^ * y 

&Mit~sV3y%tt®m<?)77X-?x.yi-y?it. ©a 

[0006] ZtzWktmtzX 0 ©v^SSUt$r#i.^i6 
40 fcfcL CF&tfxnKm$m£±fob-t&y y^tK* 

awfy-es^jerH-ssSsaj^fco. oztix-r 

$XhV TH-X y f - y^f-^V >AWT7 X-7X y ^~ 

y^ttiaS b . x y f-y^u- NcofiT^^'-x -f ^ 
/H^^9®ft:5:S< . x-yf-^^-hcofiTtifflaH 
W-yiib'mgtzmtl^ \^tm>h-?A9uu—nriy 

[0007] i!^^ y 3 y»i?)77X7i y f-v 

SJDUcO. ^^tHJr^trCHFs ?CHFMX 

50 *mm-& msmt^hh . ^ix<±r^ x-? 4>t^i- 
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&Hy Vii)V ( H* ) tcfc 9 . 7yX-?tt><?>m I^r F y 
ititfV (F» ) £|g£U HF^tXvfy/f^y 
Afl-fcRfciU x?f-y^«BR*>$SmMrC/FJt 

<. c/Fit<7)ia». x.yi-yytm&LTtm?& 
y * fcnaawf j v+oFjs^c^f^r*?rffiSL , ^ * 

R*5LTKfl^*$ix50-CII©Wt«tta-tJ-r, x-y 

f8.2tl&®ffitZ-?^Xli. WWifJ .Vac. S c i e 
nee. Tech, 16.(2). 391 (1 979) t 

[0 0 08] 2fc£i&£&vvrtt. 4:*yASii8H£fc^ 20 

7 -y -fus^* y van r fl»mJiT'&& s i ^sajffi 
^ij^-rxyf-y^Kje-c-fc 1 ). HT®ttmm<omviit 

$$tfX£CO££aiiU T^XvtfWiafJ&F* £C 30 

o Fx ^^TitiE LTC/FJt£%hr*-£i£foP$4 
o ®&mmmm&&£m®£ (199 3if.^) 
asm«fep6i4.aijsa^3ia-zE-iot:a 

v«jRx-yf-y^^fcco*aanUTjSai!i«>F« £s 

80 7. ' 01'6^MHK^$'ilTV^: - 
[0009] LA>L2r**^ 7?ftfKSftfirx(=Ht * 
CO*^LTT«!tffl«tOWUfc*rtLt.-t**iSfc: 

tttvtii. ifi^a^^iMt^fi^ttfcov^T* 40 
#£B«sW«?r& & . i: 0 ? y - »v-M.m<rm 

mmz^tz->x\m%i}^ffwmmwz<,zm j thi& 
with*. 

[0010] -**mt*$mftX'<omm8<vgMim 

zomtmn-tfai;-, ? l s i mmimim^ti 
&*mwT/<j xi£fttLxfmm2nx^&. & 
wsmmt ixtt-mtemmMtmtmx'bz s i 

O2 iZ F fcgs&n t fc S i G F *<ft^Wt'fc 0 , JiEKT-D 50 



-0!li:LTTEOS/O2 /CF 4 iWM'Xfc 
fflV^JtT5X-7CVD^rffi*U 993 DryProc 
ess Symposium -^S^p 1 6 3 X PiUH 
-tv-2fc?8&$ira>6. dO*ffitcJ:fUf s i 02 
l:6at. %ggeoF£#:fr$-£S::fcl;:J:9. imm 
m±4. 1*^3. 2gjg£Tffi«3fll>. 
[00113 L4>USr0<6. SiOF^SiONFfi?) 
-<OI^^Bg^i<i'J-r?.y^fe»>St7)7-7X -7X y ^-V^tC 



fcWCJJ. Clft^tftX-y^y^lSa^X.yf-^tt'fcg 
&F* tfftJfJSf-U X^Xv+^F' »«£gtf>4. WL 

x\ ^/*yrmu£<mm±s 102 ^psg. bs 
lt— mmmi: t>?>t tth . 

[0012] 

-7^-f-yy\,zmth^msm^jkm!i-thzh^^<n 
mmtLx^z. ttbttwnwmmi. Tmttnm 
i.iz&is.ztitimki' y a vwmm:'^~=~y^ 

-x ^ ^^SSco^^r^r^X-rxy^-v^^Srgfit 

[0013] *mtow>wm±. ^<?i->7tfxm* 

[0014]$ ^K#f£BH<7fl?<7>a5j®tt. ittiiass^* 

xvx >y f - y^^^iget-r s ztx'bh. 

[00 15] 

B£-r^^tf>t^ti» to-ei> 0 . -eois 1 ohdj (is 

^«l)ti. NfcitfHSrlS^jn^fcL'r^tJ^xt. 
CfcJ:tXF2:tSjS7c«fcLTlrt?^x'. fci&^trS^ 
x£fflv\ T«J««®±^R^y3y^a5Jil85:y^ 

[00 163 */^2<0f|BB(i8*)S2)tt. Nfci^ 
HSrlSfilaEStLT^tr^xt. Cfc«t^FS:fl|)£7c« 
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[0017]$ t>lz'm3ffMty (m$M3 ) Nfc x 



^^S^TtSflffllLo^ TJttfBJBJhaftflls'lJ 

[0 0 18] *^BBttJ^TNtJj;lXH?:^^7c«t L 
X^ts^fXb LT«. NH 3 (mp = -7 7. 7"C. b 
P = 33. 35*0 , N 2 H4 (mp = 2. Or. bp 
= 113. 5°C) fcJ;l^NH4 HScOoh^-fili)^ 
%<ti> iaTJ>£. C!Od*>. NH4 HS (Ammonium 

llydrosulfideMi. (NH ( ) 2 S (Ammonium Sulfid 20 
- 1 8 JiTFTtS JlrflS ) 94iJ£-f 

^JrtcOFS^-SS^HT-ffl^LJtCn Hi F 

.-i ( in mtjit^ i nzti?ti8fm) x-mtihit 

SrJicaj L d «M Jfr^SWIteiMf Ali. JLfrWWi S 2 F 
2 , SF2 , SF4 , S2 Fio,.Si CI2 . S3 CI 30 
z , SCh , Si Bn „ S3 Brz . S2 B r^cT) 

v\ AD^-'y£^->^t LT-HRW3rSF B 2S 

<Dm.&<oztxb Y ). as2o~2 5-c-cs»s<. 

[0019] *WRX'* y1->7'C0ttm.t-f&Mtt.i' 0 40 
^y^ilSli SiOi . Sid F, fcit/SiO 
, Ny F z (Si OFti&TfS i ONFfcB&fE) £>5*> 

w^-r^iaT-fc^. iJtdil^illt^Uay*^ 
R|C S P, B. As^CO^mi^tti>(DXh^Xi> X 

[0020] oM(0lflW6 . v^-«W)»HBfc 
tSii-rs^ffli: L/C. Nfcil/HSrlSfi^fc 



X\ jifJF* tciSSS?ibl£T*W$^. ifcx r 

O&Ba^fcSfU AIM * s?*iI^)«W=i«- 
&S5ttta*i©£ •) . zwmfrh i> i" 'J 3 ^WR^l^x h 

fc f s s i o Fm<?>i&mwm<£i' y 3 yimm&m 

£Ctt. ^•yf-y^Wrr'PizmkF* £&art6?>T'X 
ii^»ax-/^y^|g*»^JScaj$fLi.F' tfflffi^iil.^ 

t\ mm.<o&Tim%&]tz®m2tL&. 

[0027] m2<w%PJ\lzii^X\i. isvX l-x-yf-y 

- y ^ Lfc«jflrciB^j{fx«)is&it*3ee-L . w\m 
*-rt-^^>yiLmzii\vt\±N&£.v\\*®ffit 
mtLx^tsijx<nm.^it^-m>h. z^m^v-?- 

y?iz£ 0 . it^x bx y^-y^xgfcfc^TJillfflW 
=5:i§ax -y T-yfv- h J «g&-C£ 4 . $ ^> C^-^*- 
x.yf•y^Ig(c^j^^T^±r7X-7>f^F• Sr-Sffi« 
U OS&SWfc F^ft<o^§v^7 y-fb^^ 
V^m8&tLb<rrQ \ m4*y^*>VXZW&Lt: 
&ftTi>nMW:xyi-y7mmt%&. Sftiftt 

[0 0 24] SA»{C^3<7)|ffiH»CfcV^Tii. Sx-yf-y 

/««jas*%ia*jffli$as i k izx 

izk o . ax ^yym»±\z\,tv vitm&xv -?<?> 
mizj wmm&mm-z z t msmrnaz i *) . s 

Pat-f*'>^tt^HiSO J ?»S02 t^otl^CI 
»t, x yf-y^-hc7){ST{i*ltbe^^ 
^rvn LtztfiX. i-y^y^U-h^m^Lfzt^ 

MtRitz.-y*y?ittmt%z>. mitisv^ymmm 

cr>rt?--y ywjmi. WL^~/^y7W6LZ$il5 0 

m&£Zti. ^ v^-yywmzm-hny^ 5^-^ 

3 y^t n--x -f ^ ^^^SrS-teiUi^v ^. A 

i/^h77y yyvsmzvvx h t p^sfl: 
i^-s-ri. £ t i>*i&?h h.zti. tmtt 4 

ffi£ lx£.&~?&# y f-r-Jivifih h . y f-r ^w* 
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hti\n *v$>z mixo *T : JMmmmx't> h . 
hh 2 o~2 5x:jaTcw»t*i twwt u\ 

[0026] 



* io 2 frk%&mit:/V3ymmm3t:&&fz>. -r 

O/O2 &<7r/-xtfxt:m\ yyX^CVDizX*) 
$MLt:l><r>Z'bh. m^jnyj^mmsm^i 

LT500 nmT'J>6. orKWM^WvX 
hfcKrFxdf^v^-ifUy^57-f(cJ:0. 0. 2 

m\z>*9 v ^-r s . ^.rt x-m&L ttzmi ( a ) 



*mkmimi<owte®mL. yyitmmxx-s> 

SC 3 F 8 t. NH 3 fc<DS-&#x£«k9. vtl^ys 
S i O 2 fr&fcittffcS' U 3 y^»K5r 7? 

x^ziv+y/Lxoy?? b*-)Vzm&LLfzmx'fo 

*) . znm 1 ( a ) ~ ( b ) tm&Lxmwtz . 
jjsmas^t-m 1 ( a ) i^rr± a ic. 

J£H^2^3Wgj£Sil^Si^(7)^f*C««-l±tC; S* 
C 3 Fs 5 0 

NH3 2 0 

tfXEJ) 2. 0 

RFWWHtt 2. 0 

JK#3£J£ 1.5x10-2 

fex-y^-y^fflgfij^ 5 
fcx-yf-y/fflgiagJi. x>y^y^ig+5-CSr*ll^ 
• Lfc. ^r^Xvxy^y^igfcfcVva^ F* (c 

Ti^X F- ^timXWIt^ 'J 3 y^^K 3 OgtfttX 
•yf-y^WWfLfc. X7fy/U-Mi850nm/ 
m i nTi>-3it. 

[0030] iy*c7-7Xv*ttiNH 3 0>MtlCj:9£ 
iStt«#, C 3 Fa C08?SI J ? > »X.yf->'^«*^»CaiS 

WLklzimt&y v^S^'J-? fcL F 

yrizx *)mtirt-hT®mmx'$>& ^ v 3 ymr>*m 

ft*>t> . Ttttmff^fti^ilfWHE 1 iSflftB LfcBW 

T\ -e<0^lSt7-yfl^^^'JV*{«a^Sc7)TXy 

fs.tiixh<r>x'*>h. mmt. mmtmrnm)* o. 
ftvisxvvxumix-h^tz. &3i v+yymmz 

m-jtkow&zm i(b) k^-t . 

[ 0 0 3 1 ] #HS60«;: Xtlii . C 3 Fs fcNHs 
tr&£#x£fflv^BHfci''J 3y&|fe|£l££7"7;C?x* 
C( Fs 5 0 

NH 3 10 



io imm®B&*'izzcrtexvryymsLzm%£&m 

It:*??* hnyR I Ettt^Kx.T^±<aBS 



seem ^,6 
seem / 
Pa 

W/cm* ( 13. 56MHz) 
T 

•c 

^•y^yy-rhztizxo.^mvutt^-mmzm 
[0032] msm2 

*9men±. mtKmimm^mmL. c 4 f 8 t. 
nh 3 **tm&*fxtzt*)* TMmsLkenmrnmg. 

ftx 'J a ym»®*77X-?x. y ^y^LT t'T*- 
30 /W£gi§P L^T'fc O.^^^02(a)~(b)S:# 
JBLTKWt*. 

[0033] #HSS0!|-C«fflL*:02 ( a ) fc^-T&x 
•y^-y^aiSJi. T®BSBeSI86±(c0!Ii.»f5r*fift& 
^^ife^v'J.3yA^<i:4TSffiSa7 1 S i OFfrf, 

^sieim » 'j 3 ymmm 3 0 $ 

MZTJBSIM7 izmti . 0 . 25j« m^P^*< 

is«wtvi;3y^^K3o«-0iit utteos 

/C2 Fe /H2 O/O2 ^OJI^'X^ffl^^T^X 
40 vcvDCiOMLttWfc 1 ). %<r>&zmi\f5 
OOnrnTAS. ZWTJXfC VD®i*P.tiilSA* { 
^ITF6-97 6 3 l^TOWfc LTiBPL)ti><7)T*> 

•yv'Hign/ctWCJ)!.. 

[ 0 0 3 4 1 zeM^vi-yy&MZmmmmtmt-? 

y*h&yR I E^^)»«Xr-^±lcmSL, TIB 
f&ttfc J: OffiSim^K-fl:^ f 3 Vijy&*i)|g3 O^ttJSK 
^5r7-5X-7x y ^ y ^-f & . 

seem ^ 

seem -| 
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9 10 
tfX&h 2. 0 Pa 

RFm^V-^Jg 2. 0 W/cm! (13. 5 6MHz) 
1. 5X10-2 T 

m^v+yrmKm. 5 x: 

JS^S^W^j^ ±fcLTCFi ♦ ^f*yAStfc [0036] »fcfll3 

7*xXhSfLl»^T'<SSimWk^'J3>'^ieig)S3 0 ^S6Mim2<7)%HBSrjifflU. S^U nygfcJiOS i 

OM*-ttx«/^^^*rAftL^..x.y_f:^^l^>Ji8_, O2 frfe»&HMK^'J ziyJimmi. 

5 0nm/raint*ot. 10 XTfc&Ca Fs fc. N2 H4 Sr&tf&S-tfXfcJ: 9. 

[0035] 4£7-7X7iffcteNH3 OjJIBtfcJ: 9£ ^Offl^JtftJKir 2&|lg75Xvx.yf-y:/l,-t3y 
^LTtHS^cD^^-rNS^fc^^Jidii^lS^ ??b*-/P£mLfcm'fc9. <rix£03 (a) ~ 

ssea^ C4 f 8 <o»^ftx./f->^«*^j!taj§ (c> £#f&L-ciitW£. 

tihm&v &t&&t&<r)X\ xy+yfcvmiitte I 0 0 3 7 ] 03 ( a ) tCSct«X-yf->:^a«»i|(i^ 
Ttf!ff^aT'fcl»^l£SxU3y*^ST<i5^7fc: MsHlTSJHLfcBl ( a) izxk-mxvl-yrg&t 

iKT^wi^^B 2(b) tc^-r. xmtmtz ±ti& „ ©a 1 . Tia^tc <t oiKt^ y ^ ym*m« 3 ontB 

C 4 F 8 fc NH3 ££frS£#x£ffl^-tffi§im¥BHt: ^^Tt6tt«l*^ai-ri.iSBU^-C7-7Xvx>^y 
vU3y^^^Sr7-5Xvxy^->'^-ri»C:i:tJ: *20 Y^h. 

C3 Fe 5 0 s c cm 

N2 H4 1 0 s c cm 

ti*&.-)) 2. 0 Pa 

RF®®/n-«7-^S 2. 2 W/cm* (13. 5 6MHz) 

mmg. I. 5X10-2 T . 

JgX-y^-y^ffigiSJg 15 -c 
x.v+yrcm&i±* WH-Wfyf-^ifefr-CiMk RFmiI^7-&J£fc»x : y^>';7'««iag£iS*'> 
y'j3>'«i3^X7f-y/l/-h^ti5l. it^frSrSfflLtcOTX yf-y/U-Hil 20 0nm 

*TftOttfl|£ei 3(b) K jjcf . h *->H3 30 [ 0 0 3 8 ] N 2 H 4 cO^it S^fcTlfiT? 

n^zmcoimimizit^ mit>- y ? ymamvm x?x -y ?• yy&tttz® osi. , int^ y 3 ymmwk • 
mmitmm<nwm,zi>t^*^*y7ifimi-tzx 

C3 Fs 4 0 s c c m 

N2H4 2 0 s c cm v 

ijl&h 2. 0 Pa 

RFHi;W-Sg 1. 2 W/cm'- (13. 5 6MHz) 

mm& i. 5x1 o- 2 t 

fcx-y^-y^fflSfflg 15 *c 

tt-J<-Z.yj-y?XniZt5^Xli. N2 H 4 C?>m& 40* [ 0 0 4 0 ] USSflH 

it^^^fctiOF* tfmnzm$Lztitizt. a -4$mmii*m7)m3<mwimmL. cf 4 /nh 3 

£V ; RFnM'* r 7-®fe£&tftLt:Zt<Vg5-lz£'). /St Ft &&/fXiz£0TmglM±.<r)1BmW&&iti' 

x y rmwimrmiiftmtm 6 o J *tu s>* k y 3 y&ifcii&s:?-? x-?x -y -7- y 7 lx trr*-^* 
•vxttfrnx-h-ytz. m&i/v?ymmmiz?y ^ahtcmx-ho. ztL&mm2 (a) ~ (b) 

h*^5#g8nSfl£T7Xvx y?-y/*|7& flgL-aiHH-*. 
Ott1£03 ( c ) Kijcf . [0041] **i6P5T-«fflL^02 ( a ) (CjKt&x 

[0039] XiHi . N2 H4 y f-y ^2S««i. Sfc^Hilfll 2 XSim ltil><Ot PHT' 

&?&2miz. vi~y??kfrcmmiz£*). i§ugtR fc&oTigig-rsiftBHii^-rs. -r^x-y^-y^s 

it. ^^&&lf%X)V-7»,V*tUzmrz-m.foi' S«^7XlSflllSICP ( I nduct i ve 

ya^a^lK^r^XvXyf-y^^Itigt^S. *50 ly Coupled P 1 as ma) i-yf^I 
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1 1 

f& y n yj&tetiil 3 o wgtf}SB#£T5X-?x y 

£. 

CF4 20sccm 

NH3 2 0 seem 

S2-F2 20 seem _ 

#x£E:Jj 0. 8 Pa 

ICPf^ 1000 W(2.0MHz) 

£M'UTXW± 30 0 V 

m^v^yyw®&g. -30 x, 

W.x. y^>7WK&mt. X yf-yrxS+-3 0iCSr 
* IzXhy^JURmtiK ±t LTCF, + c7)>f^->-A 

3 0<^ii:frttx./^y^a^TU:„ X7t^i/-h 

a9 5 0nm/mintJ)-5t. 
[0 04 2] £fzT7X~?>WZteNH3 COimiCX Oitl 

vseaa*s#j&F* £jgi£-ri>.rfc. &j:tflK&&iwc 

J: OF* SftO&tt*TOfl$:fcX^6::i:. ££>£F# 
y ^SMfc«HiS«?l 3 1 iMS LX S 

:/**7t&7)4fc«S£02 ( b ) fcwrT. *Hife0*fc:J: 0* 

[ 0 0 4 3 1 ^mmmizxtni. cf 4 t nh3 

ijx\z^ $f>tS2 F2 SrSsinU Sx yfy/IRJ 

mmrtzMW LZff^fmwmiti' y 3 y^ie»§t 
mnz5-z_h&yx-i;&zt Mzms&zz ttfX'% 

h. mzl&m.mzi>^X\5.. T^Xvxyf-yT'&T 

mwlxt-zs* 1 5 ox:&±iztm-ti>ztiz x 

0 . &x y f-y /HLhmxf-y'MIJfS Lfc 

m<mmmizmtoxmmw£?rr>xi>. y-yitsm 

x yf-y^u-htoffiT-^v-f ^oo-r-f y^Sd 

[0044] jy±. *m\*4.^(vmzmtz£ mmt 



1 2 



[0045] mttf. N t HZm&jiMt LX^tsti'X 
t LTNH3 tN2 H 4 £m*Ltzi)\ fo&LtiXdlz 
NH4 HSSrfflV^^fct^TlgT'fcS. £*:CfcF$-fli 
^?cSi:LT^tf**Xi:L-CC4 Fs i:C 3 F 8 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



~[DetailedDescription-ofthe-Invention]_ 

[0001] ~ 

[The technical field to which invention belongs] the silicon-oxide system insulator layer on the furring layer which this 

invention becomes from an electrical conducting material etc. in more detail about t hffipjasi^^ 

siljgpfgx^ such as a highly-integrated semiconductor device, - 

connection - it uses, wrT^can^ing'ouf openm^ and it is related with the useful plasma etching method of a 

silicon-oxide system insulator layer 

[0002] 

[Description of the Prior Art] The high integration of semiconductor devices, such as LSI, and highly efficient-ization follow 
on progressing, and the design rule is reduced from a half micron to a sub quarter micron, this -- following -- a silicon-oxide 
system insulator layer - micro processing giving connection - the technical demand to the plasma etching method for 
forming a hole etc. is increasing severity increasingly 

[0003] For example, in order to attain improvement in the speed of signal processing of a semiconductor device, and 
detailed-ization of the semiconductor device itself, in the MOS transistor, the junction depth of an impurity diffusion layer is 
shallow, moreover, the connection which attends the source drain field of PMOS-TFT used as a load resistance element of 
SRAM - there is device structure which carries out operringjof ^e_'holedn"th^ 

^suIator-layer^kh Tma^ it excels in selectivity with the layer for 

furring more than before, and the plasma etching method with few damages of a furring layer is searched for. 
[0004] Furthermore, the improvement in a selection ratio of the mask for a resist is also an important problem, generating of 
the size conversion difference by retreat of the resist mask produced during plasma etching in order to manufacture the 
semiconductor device of a detailed design rule stably **** it is because the thing of slight level is also becoming is also 
hard to be permitted 

[0005] Since the plasma etching of a silicon-oxide system material film needs to cut ajEEnSfSI^^ kJ/mol), 
the ionicity powerful etching mode in which there is the sputtering effect is adopted, general etching gas -- CF4 C3 F8 etc. ~ 
CFx+ which makes a subject CF system gas IriailB^'ttf-repre^entatiion ran (S carries out dissociation generation from CF system 
gas SiFx which are the sputtering operation by the incidence ion energy, a fragmentation operation of the Si-0 combination 
by reducing [ of the carbon which is a composition element ], and a resultant with large vapor pressure Generation removal is 
used. However, generally as a feature of the plasma etching in ion mode, an etching rate is not large. Then, if it points to 
high-speed etching and an incidence ion energy is raised, an etching reaction will serve as a form which makes physical 
sputtering a subject, and selectivity will fall. That is, the plasma etching of the silicon-oxide system material layer by CF 
system gas was that with which rapidity and selectivity can be easily incompatible. 

[0006] Moreover, if it is necessary to deposit thickly the carbon fluoride system polymer which makes the resultant of CF 
system gas a subject and plasma etching is repeated within the same etching chamber by such gas chemistry in order to obtain 
a high selection ratio with the conventional technology, the fall of an etching rate and aggravation of particle' level will be 
caused, connection the fall of an etching rate appears notably as a detailed pattern, and according to the so-called micro 
loading effect - the poor omission of a hole occurs 

[0007] in order to improve the selection ratio in the plasma etching of a silicon-oxide system insulator layer ~ CF system gas 
- H2 CHF3 which adds or contains H in a molecule etc. -- there is the conventional technology which adopts CHF system gas 
By H radical (H*) generated in plasma, this catches superfluous F radical in plasma (F*), removes it out of an etching 
chamber in the form of HF, and is based on the thought to which the substantial C/F ratio (rate of C atom and F atom) of the 
etching system of reaction is made to increase. The increase in an C/F ratio has the effect which the content of F atom in the 
carbon fluoride system polymer which competes with etching and is deposited is reduced, and there is membraneous 
potentiation, such as improvement in ion incidence resistance, therefore improves selectivity with grounds, such as Si. On the 
silicon-oxide system insulator layer which is an etched film, since it reacts with O atom by which spatter out is carried out and 
oxidization removal is carried out from the front face, a carbon fluoride system polymer is not deposited substantially, and it 
does not fall an etching rate. However, a carbon fluoride system polymer is chiefly deposited on grounds, such as Si which 
does not have the oxidation, it functions as a substantial etching stopper in order to protect a ground from ion incidence, and 
for this reason, its selection ratio improves. The mechanism in which the concept and h i gr ^sglggtiMit^ftf ^ S^^^iS^^m 
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attained is reported, for example to J.Vac.Science.Tech, 16 (2), and 391 (1979). 

[0008] Moreover, in recently, there is a trend which improves the membraneous quality of a carbon fluoride system polymer 
from a different position from the physical viewpoint of ion incidence resistance. That is, when a rich carbon fluoride system 
polymer accumulates on exposed surfaces, such as Si which is a furring layer, F atom, F atom in a carbon fluoride system 
polymer and Si atom of a ground do not remain in mere adsorption or mere adhesion, but the incidence of ion is aided with 
them, and they advance with a chemical reaction and the desorption process of a resultant, this process of a series of -- also 
taking -- it does not correct, but it is an etching reaction and becomes the cause that the selection ratio of the layer for furring 
falls the carbon fluoride system gas from such a viewpoint CO - adding - superfluous F* in plasma COFx etc. — the 
attempt which catches in a form and increases an C/F ratio is reported to the collection p614 of the 40th applied-physics 
relation union lecture meeting (1993 spring annual conventions) lecture drafts, and lecture number 31 a-ZE -10 moreover, the 
same viewpoint to NF3 etc. - inorganic fluorine system etching gas -- CO -- adding - excessive F* It catches and the 
proposal which improves a selection ratio is indicated by for example, the U.S. Pat. No. 4,807,016 specification. 
[0Q091-HoweverT-it-is-H2 to carbon-fluoride^system_fi as. In the techniq ue of adding CO and improving a selection ratio with a 
furring layer, sufficient consideration is required about the inflammability of these addition gas, brsafetyrTo the handling-by — 
closing space, such as a clean room, the room of examination is especially large. Moreover, it is necessary to newly form a 
processing facility of exhaust gas in utilization. 

[0010] On the other hand, in order to prevent delay of signal propagation within a semiconductor device, the attempt which 
forms the insulator layer during wiring into a low dielectric constant, and reduces the capacity between wiring is 
wholeheartedly examined considering the semiconductor device of which rapidity, such as Logic LSI, is required as a subject. 
It is Si02 which is a general layer insulation film material as a low dielectric constant material. SiOF which added F is typical 
and it is observed also from there being the conventional technology and a continuity in a membrane formation process. They 
are TEOS/02 / CF4 as an example: The plasma CVD method using system material gasJs 1993. Dry Process Symposium It is 
reported to the collection pi 63 of drafts, and the lecture number V-2. According to this method, it is Si02. By making F about 
6at(s).% contain, specific inductive capacity is reduced to 4. 1 to about 3.2. 

[001 1] However, it sets to the plasma etching of low dielectric constant silicon-oxide system insulator layers, such as SiOF 
and SiONF, and is F* serially during etching from the film etched [ these ]. It is emitted and is F* in plasma. Concentration is 
raised. F* emitted from an etched film Since it becomes the silicon which is a furring layer, and etchant of a resist mask, 
reservation of etch selectivity is Si02. As compared with general silicon-oxide system insulator layers, such as PSG, BSG, 
and BPSG, it will become much more difficult. 
[0012] - 

[Problem(s) to be Solved by the Invention] this invention makes it the technical problem to solve the various troubles about 
the plasma etching of the silicon-oxide system insulator layer also containing the SiOF system insulator layer mentioned 
above. That is, in case the technical problem of this invention carries out patterning of the silicon-oxide system insulator layer 
formed on the furring layer, it excels in the selection ratio of the layer for furring, and the mask for a resist, and a micro 
loading effect is offering the small plasma etching method with little particle contamination. 

[0013] Another technical problem of this invention is H2 from an etching gas system. It is that CO etc. eliminates the gas 
which has the room of examination in inflammability or safety in use, and plant-and-equipment investment of an exhaust air 
gassing institution etc. newly offers the plasma etching method of an unnecessary silicon-oxide system insulator layer. 
[0014] Technical problem that this invention is still more nearly another is offering the plasma etching method of the low 
dielectric constant silicon-oxide system insulator layer which can manufacture stably the highly-integrated semiconductor 
device whose signal propagation velocity's capacity between wiring was reduced and improved. 

[0015] 

[Means forSolving the P roblem] The ^lasma ietciSnginelho 

pr^poseddu^d^ (claim 1) is characterized by 

carrying out patterning of the silicon-oxide system insulator layer on a furring layer using the mixed gas containing the gas . 
which contains N and H as a composition element, and the gas which contains C and F as a composition element. 
[0016] Moreover, the gas by which the 2nd invention (claim 2) contains N and H as a composition element, The process 
which carries out patterning of the silicon-oxide system insulator layer on a furring layer using the mixed gas containing the 
gas which contains C and F as a composition element until just before a furring layer is exposed, The mixing ratio of the gas 
which contains N and H in this mixed gas as a composition element is raised, and it is characterized by giving the process 
which carries out patterning of the remainder of the direction of thickness of the silicon-oxide system insulator layer on a 
furring layer to this order. Although a furring layer may be slightly exposed from the slight heterogeneity of an etching rate 
unescapable in the part on an etched substrate in the process (just-etching process) which carries out patterning until just 
before a furring layer is exposed, also in this case, it shall contain. 

[0017] Furthermore, it is characterized by carrying out patterning of the silicon-oxide system insulator layer on a furring 
layer, the 3rd invention (claim 3) controlling an etched substrate below to a room temperature while using the mixed gas 
containing the gas which contains N and H as a composition element, and the sulfur system compound gas which may emit 
the sulfur of isolation into plasma under electric discharge dissociation conditions. 

[0018] As gas which contains N and H as a composition element in this invention, even if few f jfctaftJ H jT Sn p=-7 7 . 7 degree C, 
bp=33.35 degree C) N233Z*Xn$b(mp=2.0 degree C, bp=l 13.5 degree C) the NH4 HS(s) ] either, it is one sort. Among these, 
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NH4 HS (Ammonium Hydrosulfide) is a compound generated by the pyrolysis of 2 (NH4) S (it crystallizes Ammonium 
Sulfide and less than [ -18 degree C ]). Moreover, the gas which contains C and F which are adopted by this invention as a 
composition element is a compound expressed with Cn HI Fm-1 (n, m, and 1 are the natural number, respectively) which 
replaced some F atoms in general formulas Cn Fm or these compounds by H, and does not ask the exception of the molecular 
structures, such as the shape of a saturated compound, an unsaturated compound, or a chain, and annular. The sulfur system 
compound gas which may emit the sulfur of isolation into plasma under the electric discharge dissociation conditions of 
furthermore using by this invention specifically, halogenation sulfur system gas, such as S2 F2, SF2, SF4, S2 F10, S2 C12, S3 
C12, SC12, S2 Br2, S3 Br2, and S2 Br, and H2 S illustrate -- having -- these -- independent - or it can be combined and used 
What is necessary is for a liquefied compound to carry out heating evaporation and just to use it by the well-known method, in 
a room temperature. General SF6 as halogenation sulfur gas Since it is difficult to emit the sulfur of isolation into plasma 
under electric discharge dissociation conditions, this is excepted. Moreover, a room temperature is a room temperature of the 
clean room with which the manufacture process of the usual semiconductor device is presented, and is usually 20-25 degrees 

— — : ■ 

[0019] The silicon-oxide system insulator layer made into the object of etching by^Kislnvention islS^^ 
is any one sort in SiOx Ny Fz (SiOF and SiONF, and brief sketch). Moreover, impurities, such as P, B, and As, may be 
included in these silicon-oxides system insulator layer. Moreover, the membrane formation method does not ask exceptions, 
such as reduced pressure CVD, a plasma CVD method, ordinary-pressure CVD, the sputtering method, and the application 
calcinating method. 

[0020] It moves to explanation of the operation to the next. Since the fluorine radical (F*) from which H atom in which the 
gas which contains N and H as a composition element carries out isolation generation into plasma under electric discharge 
dissociation conditions as an operation common to any invention, or not only its active species but N atom or its active 
species serves as silicon material and etchant of a resist mask jointly is caught, it is excess F*. The selection-ratio fall to 
depend is prevented, moreover -- since it competes with etching and the fluorine content in the carbon fluoride system 
polymer to deposit falls — carbon -- it becomes rich composition, the membraneous quality is strengthened, the resistance over 
incidence ion or a radical attack increases, and a selection ratio with silicon material or a resist mask improves also from this 
field In the case of low dielectric constant silicon-oxide system insulator layers, such as SiOF which uses F as a composition 
element, it is especially F* serially during etching advance. F* emitted by adoption of this invention from the film etched 
these ] although etchant tends to become superfluous since it emits Since it is caught, the fall of a selection ratio is avoided 
effectively. 

[0027] In the 2nd invention, until just before the furring layer equivalent to a just-etching process is exposed, when patterning 
is carried out, the mixing ratio of mixed gas is changed, and the mixing ratio of the gas which contains N and H as a 
composition element in a subsequent over etching process is raised. By this 2 stage etching, a practical high-speed etching 
rate is securable in a just-etching process. Furthermore, it sets at an over etching process, and is F* in plasma. Since it 
decreases further and the small carbon fluoride system polymer of F content is generated more effectively, high selection-ratio 
etching is attained also on the conditions which reduced the incidence ion energy. Naturally thereby, the ion irradiation 
damage of a furring layer is also reduced. 

[0024] Selection ratios for furring, such as Si, and the mask selection ratio for a resist improve further according to the 
synergistic effect of the sulfur system material other than a carbon fluoride system polymer depositing on an etched substrate 
in the 3rd invention by that radical reaction is suppressed by carrying out low-temperature control of the etched substrate 
temperature, and dissociation generation of sulfur system compound gas furthermore. Sulfur system material is SO and S02 
like CF system polymer by O emitted by sputtering on a silicon-oxide system material layer front face on the other hand. 
Since it becomes and is removed promptly, the fall of an etching rate does not take place as a matter of fact. Therefore, 
quantity selection-ratio etching is attained, with an etching rate secured. Sublimation removal of the sulfur system material 
deposited when after the patterning end of a silicon-oxide system material layer heated the etched substrate at about 1 50 
degrees C or more is carried out promptly, and there is no possibility of leaving the contamination and particle, contamination 
to an etched substrate. Sulfur system material can also carry out oxidization removal simultaneously with a resist in the case 
of resist-ashing. In addition, as a sulfur system material to deposit, there is a polythiazyl which nitrides and carries out [ a 
polythiazyl ] a polymerization and element-like sulfur and sulfur generate. Ion incidence resistance of a polythiazyl is still 
larger, and the improvement in a selection ratio and its damage prevention effect are higher than sulfur. The sulfur of about 90 
degrees C or more and a polythiazyl is possible for sublimation removal at about 150 degrees C or more under reduced . 
pressure. If etched substrate temperature is under these sublimation temperature so that clearly from sulfur and the 
sublimation temperature of a polythiazyl, sulfur or a polythiazyl can be deposited. However, it is desirable to control etched 
substrate temperature from a viewpoint of the stability of a deposition film at 20-25 degrees C or less which is below a room 
temperature, for example, general clean room temperature. 
[0026] 

[Example] Hereafter, this invention is explained with reference to an accompanying drawing about the concrete example 

which made an example and was applied to a contact hole or beer hall processing. 

[0027] C3 £8lwlliefe£arnpl^ and is carbjonsflffiMa^sy^ 

-- Si02 on a silicon substrate from -- it is the example which carried out plasma etching of the becoming silicon-oxide system 
insulator layer, and formed the contact hole, and this is explained with reference to drawing 1 (a) - (b) 
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[0028] the semiconductor substrates 1 top, such as Si in which the impurity diffusion layer 2 grade was beforehand formed as 
first shown in drawing 1 (a), -- Si02 from -- the becoming silicon-oxide system insulator layer 3 is formed This silicon-oxide 
system insulator layer is TE0S/H2 0/02 as an example. Membranes are formed by plasma CVD using the source gas of a 
system. The thickness of the silicon-oxide system insulator layer 3 is 500nm as an example. Next, patterning of the resist 
mask 4 which has a 0.25-micrometer diameter of opening is carried out to a connection hole opening position with a 
chemistry amplification type resist and KrF excimer laser lithography. Let the sample shown in drawing 1 (a) formed so far be 
an etched substrate. 

[0029] Next, this, etched substrate is laid on the substrate stage of the magnetron RIE system which used the magnetic field 
together, and plasma etching of the part for the outcrop of the silicon-oxide system material layer 3 is carried out according to 
the following conditions. In addition, a substrate stage can carry out a temperature control to 0 degree C or less by building in 
cooling piping and the resistance heating heater through which an alcoholic system refrigerant circulates, a temperature 
sensor, etc. 

C3-E8-50-SCcm.NH3_20_sccm Gas pressure 2.0 Pa RF power su pply powerdensity 2.0 W/cm2 (13.56MHz) 
magnetic field strength 1.5x10-2 T Etched substrate temperature etched [ 5 * v ]~substrate temperature ~ etching - in~process~~ 
-- 5 degrees C was maintained It sets at this plasma etching process, and is F*. The radical reaction to depend is mainly CFx+. 
The anisotropic etching of the silicon-oxide system insulator layer 3 advanced in the form with which ion incidence is aided. 
The etch ing rates were 8 5 0 nm/min. 

[0030] M5E5S5^^ active species of not only H atom generated by maceration but N atom or these 

atoms is C3 F8. Superfluous F* emitted from maceration or an etched layer It catches. Consequently, the carbon fluoride 
system polymer (not shown) deposited on an etched substrate had few contents of F component, and had high ion incidence 
resistance. Semiconductor substrates, such as silicon which is the furring layer which exposes a carbon fluoride system 
polymer by plasma etching, and as a result of mainly depositing on the impurity diffusion layer 2 and the resist mask 4 
correctly, a high selection ratio is obtained. That is, it is the stage which the semiconductor substrate 1 which is a furring layer 
exposed, and since a carbon fluoride system polymer accumulates on the front face, an etching rate falls sharply and, as a 
result, a high selection ratio is attained. The layer for furring was [ about 40 and the mask for a resist of the selection ratio ] 
about 7. The state after a plasma etching end where opening of the contact hole 5 was carried out to the etched substrate is 
shown in drawing 1 (b). 

[003 1] According to this example, it is C3 F8. NH3 By carrying out fflgsHiaiefrctrm^^ 
using the included mixed gas, the contact hole opening process of fj_]SII_3^^ 
.befnTatt aiaed. 

. [0032] Similarly example 2 this example applies the 1st invention, and is C4 F8. NH3 It is the example which carried out 
plasma etching of the low dielectric constant silicon-oxide system insulator layer on lower layer wiring, and carried out 
opening of the beer hall by the included mixed gas, and this is explained with reference to drawing 2 (a) - (b). 
[0033] On the lower layer layer insulation film 6, the low dielectric constant silicon-oxide system insulator layer 30 which 
consists of lower layer wiring"7 which consists of polycrystal silicon containing an impurity, and SiOF is formed, and the 
etched substrate shown in drawing 2 (a) adopted by this example forms the resist mask 4'with which 0.25-micrometer opening 
was further faced for example, prepared in the lower layer wiring 7. The low dielectric constant silicon-bxide system insulator 
Jayer 30 is TEOS/C2 F6 / H2 0/02 as an example. It forms by the plasma CVD using the material gas of a system, and is the 
thickness; for example/ 500nm. An applicant for this patent applies as a Japanese-Patent-Application-No. No. 9763 1 [ six to ] 
specification, there are little remains hydroxyl group and organic substance, and this plasma CVD method excels [ organic 
substance ] also in step coverage. 

[0034] This etched substrate is laid on the substrate stage of the same magnetron RIE system as a last example, and plasma 
etching of the part for the outcrop of the low dielectric constant silicon-oxide system insulator layer 30 is carried out 
according to the following conditions. 

C4 F8 50 se em N H3 10 seem j as pressure 2.0 Pa RF power supply power density 2.0 W/cm2 (13.56MHz) 
magnetic field strength 1.5x10-2 T Etched substrate temperature etched [ 5 ** ] substrate temperature -- etching -- in process 
«5 degrees C was maintained It sets at this plasma etching process, and is F*. The radical reaction to depend is mainly CFx+. 
The anisotropic etching of the low dielectric constant silicon-oxide system insulator layer 30 advanced in the form with which 
ion incidence is aided. The etching rates were 850 nm/min. 

[0035] Moreover, in plasma, it is NH3 ? The active species of not only H atom generated by maceration but N atoms or these 
atoms is C4 F8. Superfluous F* emitted from maceration or an etched layer Since it caught, about 6 value was acquired to 
about 40 and the resist mask 4 to the lower layer wiring 7 which consists of polycrystal silicon whose selection ratio of 
etching is a furring layer. The state after a plasma etching end where opening of the beer hall 8 was carried out is shown in 
drawing 2 (b). According to this example, it is C4 F8. NH3 By carrying out plasma etching of the low dielectric constant 
silicon-oxide system insulator layer using the included mixed gas, t hetbeeiah^Qpeniri^pno'^ 

[0036Jexam^ -- the 2nd invention -- applying -- Si02 on a silicon substrate from -- C3 F8 which is carbon 

fluoride system gas about the becoming silicon-oxide system insulator layer N2 H4 It is the example which changed and 
carried out 2 stage plasma etching of the mixing ratio by the included mixed gas, and formed the contact hole, and this is 
explained with reference to drawing 3 (a) - (c). 
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[0037] The explanation which overlaps since the etched substrate shown in drawing 3 (a) is the same as the etched substrate 
shown in drawing 1 (a) referred to in the last example 1 is omitted. This etched substrate is laid on the substrate stage of a 
magnetron RIE system, and plasma etching is carried out until just before a furring layer exposes a part for the outcrop of the 
silicon-oxide system material layer 3 according to the following conditions. 

C3 F8 50 seem N2 H4 10 seem Gas pressure 2.0 Pa RF power supply power density 2.2 W/cm2 (13.56MHz) 
Magnetic field strength 1.5x10-2 T Etched substrate temperature The terminal point of 15 ** etching asks for the etching rate 
of the silicon-oxide system insulator layer 3 on the same etching conditions beforehand, and determined it with time control. 
The state after the lst-step plasma etching end is shown in drawing 3 (b). In the crevice base of a contact hole opening 
schedule part, residual section 3a of a silicon-oxide system insulator layer is seen. Although etching advanced based on the 
same principle as the last example 1 fundamentally, since this etching process adopted the conditions which raised RF power 
supply power density and etched substrate temperature, the etching rate became 1200 nm/min. 

[0038] Next, it is N2 H4. It changes to the following plasma etching conditions which raised the mixing ratio, and residual 

section~3a of a silicon-oxide system insulator layer^is removed __ 

C3 F8 40 seem N2 H4 20 seem Gas pressure 2.0 Pa RF power supply power density 1 .2 W/cm2 (13.56MHz) 
Magnetic field strength 1.5x10-2 T Etched substrate temperature It sets at a 15 ** book over etching process, and is N2 H4. It 
is F* by having raised the mixing ratio. The layer for furring was [ about 60 and the mask for a resist of etch selectivity ] 
about 9 by contribution of having been supplemented effectively and having reduced RF power supply power density. The 
state after the plasma etching end by which opening of the contact hole 5 was carried out to the silicon-oxide system insulator 
layer 3 is shown in drawing 3 (c). 

[0039] According to this example, it is N2 H4. By adoption of 2 stage etching conditions which changes a mixing ratio, the 
plasma etching of the silicon-oxide system insulator layer which fills both a high selection ratio, homogeneity, and a high 
throughput becomes possible. 

[0040] Example 4 this example applies invention of the 3rd of this application, and is CF4/NH3/S2 F2. It is the example 
which carried out plasma etching of the low dielectric constant silicon-oxide system insulator layer on lower layer wiring by 
mixed gas, and carried out opening of the beer hall, and this is again explained with reference to drawing 2 (a) - (b). 
[0041] The explanation which overlaps since the etched substrate shown in drawing 2 (a) adopted by this example is the same 
as that of what was explained in the previous example 2 is omitted. This etched substrate is laid on the substrate stage of a 
substrate bias impression type ICP (Inductively Coupled Plasma) etching system, and plasma etching of the part for the 
outcrop of the low dielectric constant silicon-oxide system insulator layer 30 is carried out according to the following 
conditions. The substrate stage of this etching system is an etched substrate by circulating through the alcoholic system 
refrigerant cooled with the chiller. -It has the mechanism which can be cooled at dozens of degrees C. 
CF4 20 sccmNH3 20 sccmS two F2 20 seem gas pressure 0.8 PalCP power supply 1000 W (2.0MHz) 
substrate bias voltage 300 Etched [ V ] substrate temperature etched [ -30 ** ] substrate temperature -- etching -- in process 
-30 degrees C was maintained It sets at this plasma etching process, and is CF4. And S2 F2 F* produced in plasma by 
maceration The radical reaction to depend is mainly CFx+. The anisotropic etching of the low dielectric constant 
silicon-oxide system insulator layer 30 advanced in the form with which ion incidence is aided. The etching rates were.950 
nm/min. 

[0042] Moreover, in plasma, it is NH3. F* with the superfluous active species of not only H atom generated by maceration but 
N atom or these atoms It catches, And it is F* by low-temperature cooling. As for the selection ratio of etching, as compared 
with the example 3, the still higher value was acquired according to effects, like that the activity of the very thing is 
suppressed, and in addition to a firm carbon fluoride system polymer with still few F contents, deposition of sulfur system 
material can be used together. Moreover, it is possible to reduce the alimentation of a carbon fluoride system polymer a 
sulphuric deposited part, and, as a result, the micro loading effect was also reduced effectively. The state after a plasma 
etching end is shown in drawing 2 (b). The sulfur system material deposited by this example was element-like sulfur and the 
mixture of a polythiazyl. 

[0043] According to this example, it is CF4. NH3 To mixed gas, it is S2 F2 further. Both the low damage nature given to a 
high selection ratio and a furring layer can be attained by carrying out patterning of the low dielectric constant silicon-oxide 
system insulator layer, adding and controlling an etched substrate below to a room temperature. Especially in this example, by 
heating a substrate stage at 1 50 degrees C or more after a plasma etching end, the sulfur system material deposited an etched 
substrate top and near the substrate stage can carry out sublimation removal easily, and neither particle contamination nor 
contamination contamination is caused. Moreover, deposition of a carbon fluoride system polymer can be reduced, and even 
if it performs consecutive processing in piles, a fall or micro loading effect of an etching rate do not generate the processing 
number of sheets of an etched substrate, without forming the atmosphere in a chamber with a superfluous carbon fluoride 
system polymer. Moreover, the particle level in a chamber does not increase. 

[0044] As mentioned above, although four examples explained this invention, this invention is not limited to these examples 
at all. 

[0045] For example, it is NH3 as gas which contains N and H as a composition element. N2 H4 Although illustrated, it is also 
possible to use NH4 HS, as point ** was carried out. moreover -- as the gas which contains C and F as a composition element 

C4 F8 C3 F8 and independent [ in other CF system gas ] regardless of saturation and an unsaturation, although CF4 was 
illustrated -- or it can combine and use You may use the CHF system gas by which some F atoms were replaced by H. 
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Similarly, some F atoms may be the compounds replaced by other halogen atoms, such as CI and Br. 
[0046] As halogenation sulfur system gas which may emit the sulfur of isolation into plasma under electric discharge 
dissociation conditions, it is S2 F2. Although taken up as a representative SF2, SF4, S2 F10, S2 C12, S3 C12, SC12, S2 Br2, 
S3 Br2, and S2 Br 10 illustrate in addition to this — having - these - independent ~ or it can be combined and used Since 
there is no etching operation if H2 S is independent, it is necessary to use together with CF system gas or other halogen 
system gas. 

[0047] Although SiOF was illustrated as a low dielectric constant silicon-oxide system insulator layer, you may be S iONF 
containing nitrogen. You may contain impurities, such as P, B, and As, further in these, or SiQ2 PS G, BPS G, and S i 3N4etc. 
- you may be a laminated-structure film with general dielectric materials Application in.the self aryne contact which does not 
use a resist mask is also possible. Moreover, it is applicable not only to a contact hole or beer hall processing but various 
plasma etching as which a high selection ratio with a furring layer is required, such asJJgD sidewall spacer processing. 
[0048] In addition, within the limits of the technical thought of this invention, it chooses suitably and the sTmrtulToTliHT"" 

- etched-substrate rap lasma-etching-system ,-pla^ ' 

[0049] " ; ; 

[Effect of the Invention] According to invention of the 1st of this application, high selection-ratio etching of a silicon-oxide 
system insulator layer is attained by control of F* in plasma, and control of F content in the carbon fluoride system polym er 



[0050] According to the 2nd invention, in addition to high throughput processing, the above-mentioned effect can be put into 
practice by adoption of 2 stage etching which changed the composition ratio of mixed gas. 

[0051] According to the 3rd invention, in addition to improvement in much more selection ratio, and a low dama ge, reduction 
and the effect of low contamination of a micro loading effect are acquired by using deposition of sulfur or a.polythiazyl 
together. * 

[0052] According to this invention, according to the above effect, the plasma ptrhinp mpthnH nfthp <;ilirnn-ovi^ pvstem 
insulator layer which can manufacture a highly-integrated sem i™"^ ^^ ^ pvi ^ e- fit ablv c an be offered. 




[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent selection ratio to 
substratum material -layers and a resist mask, and reduce microloading 
effect and particle contamination, by using mixture gas which contains gas 
containg N and H as constituent elements and gas containing C and F as 
constituent elements. 

SOLUTION: A silicon oxide-based insulating film 3 on substratum 
material layers 1 , 2 is patterned by using mixture gas which contains gas 
containing N and H as constituent elements and gas containing C and F as 
constituent elements. For example, the silicon oxide-based insulating film 3 
composed of Si02 is formed on a semiconductor substrate 1 of Si or the . 
like on which an impurity diffusion layer 2 or the like is previously formed. 
A resist mask 4 having an aperture diameter of 0.25μm is patterned on 
a connection hole aperture position. Then an exposed part of the silicon 
oxide-based insulating film 3 is plasma etched with mixture gas of C3F8 
and NH3 by using a magnetron RIE equipment which jointly uses an 
magnetic field, and a contact hole 5 is formed. 
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